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m^m 1 1 

SfD##(7){feiKSp^^^^;a:RN a sell I V&tt^^-t ^ U KT-ab o ;>cMfi 

5fe<^RN a s e I I I trd s Rl^ A ^mmLxnh ft tzMrt^^m'^ ^ O 'J);'!:^ 

d s RNA^flfiiS^?'^ :^MS*<7)RN a selllcDds RNA^ftlM± ^M^^ 
Clt ^rMt-r^S. ^f&^{it=<^tlJ1^;^>^#^35:RN a sell I ^tttSr^l"^ U ^^f- K 

:^J]imfi*<7)RN a s e I I I <75d s RNA^S'ftfiiffiJ; «9 ^) Jl< Rj£<^#(7)$lJ#>6*#^^ 
.if ij ^ ■7°-?^ Kt?* o I^j 1 0 i^»**frm<7)/h $ v> d s R N A^mm-Ht^^ tK< v^^ft 
^tt'SRNa sell I ^&1±=Sr:t-t-^*° V ^T'^ Ko 

®?m^^Jfefi*-C*> ^Clfc'Srilf^t-rs 1 ~ 3 <^ v^-r tL56- 1 :a lC|Bm(D U ^ 

TmT!)-hM1Si^fi^T < ym.mn^^^1r:h :it^mWit-r^RN a sell 

K-C^oT. ;^Mft*ORN a s e I I I d s RNA^^St-C#ib 
tt^vT^^^ftll&J: *) ^>:^§v^#feo|gHOd s RNA^<»J^'S:#SC:t7&«-e§-5ifc'Sr# 

( b ) sE^j^coie^ij*-^ 4 fam<55 T^y mmn is v> -c - ^ v> u j^^m <^ t ^ ^ mtim 
nx^~ K^tL-sT^ ymiB^j 

6 CDV^-f tt:*^ 1 ^KUM<OyS^V ^'f'f- Ko 
[ff^:^ 8 ] 

fi*:Sl ~7(7)v>-rtL>6-i:aicfa«<^:^y^7°^K^fflv>/id s RNA<^^j!^:^&o 
9 1 

d s RNAO^jS|%;6«RNAT^Jwfev^t: s i RN A t LT^^tlL^ ^ d s RNA-C*^ 

z-h-^mwh-f-^ mim. 8 iB«to:^i*o 

[ft 1 0 1 

l^<^:^fto 

[ft 1 1 1 
1 2 1 

m^-m. 1 3 1 

<^RNa sell I ffittSr^f ^5 KSr-^^-f-S CI t S-JRpmt -r-S d s RNA^ 

^^m^tTo 
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<7?RN a sell im^^mir^^')^-^^ V^^mi-^ ^ t^mWitir^ d s RNA:S' 
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mm(D^m RNa s e 1 1 im^^^i-^^v v 

[0 0 0 U 

- K$:^^;2)RN a s e I I I V h\ ^ ^^'U^iJ' V:^^ K:*3 J;l>' 

[0 0 0 2] 

RN a s e I I I fi, H^jcilRNA (d 0 u b 1 e stranded RNA : d s 

RNA) tC#Me^l3f^ffit> 5' -*?^V ^m^'Sr^oTO 1 5 ^iJ' V^tf- KWcO^t V 

'fe^'&^tLTV^^o L:i>L^:5&*'b> ^^^^(i^ RNA-RNAO-^#7tS:-2|s:^RN 

AtifeSlJ■t;2.:^fe^^c'ggffi$tL^(:o;&na^:^^fT'*c/;o (ffflxtf, i 

[0 0 0 3] 

— ftiStC^oTRNAT^ (RNAT^ : RNA interference) t 
m^Wl^ii^m.^^fifzo ^mW^^t. d sRNAtrJ:oT-?-Oie^J#M6*lt::mRNA^-'^ 
J»$tt, 'e-<D^^afg^=-^3^>6^jqiM$tL;2>miC»<:?< ^>0-T?*^o dsRNAtCioT 
vy-yy ififiX' § ^ i i: -b^^-h^-o fz^mt. it ^ T >-^-b ^ffl v> 

/SW%:i^^ej-e^o/io 1 9 9 5^. G u o h K e mp h u e s tip a r - 1 tUf tm^it 
fei^=SrT>f--b>;^RNAT'PPMi-;5^®^^^f 'Sro^Co T ^^-b RN A^^Jjnx.'S) 
^5aa«? p a r - 1 <^||^=g-^$llb/c:**. i: l::, n h n-;i/t LTfflv>fc-fe> 

^'^RNA'^TOt'p a r- l<^|§3S'|-iqi$yL, p a r - 1 Ljto (^J 

ic^^Mti^ 19 9 i r e <b J: o Tftf 1^ H^>6-^ ttfco 7 ^f-lr>><. RN A 

•fe>>^RNA=S:> -?-tL-rtLRNAsKU^7--1f1-fflVAT^^i-*i:§. t>-r:&-ir#^#^6<F 
lCit|p]i<?)RNA^^T-#TL* do ^(D^y^^ ^s-'>3 > ioTT-^;?) d s RNAjS^^jI 
iii=f'^^ l^y-yyif(D^ilfX-^^^ T>'^-b:^;^RNAi3J:r>'-tV^RNAl±itf5^<^^ 
it^?Pfllt!'#^V^Cl t> t;/i:T>'^-fe>'^RNAi:'fe:^;^RNA=S-T--;V$-iirfcd s R 

[0 0 0 4] 

±tBRNAT^lw*v^T{i. Dicer iq^tm^^^Tei^d s RN A;O^ib/h:0'T-<^RN 
A(siRNA:short interfering RNA) ^^^^-^^o (^Jx. 

{f. ^^#l1^:5:ifc4. #i^=:fci)fc2#M) 

^<^^*<7)'f^ffllwJ: s i RNAti. R I S C (RNA induced si 

lencing complex) hmtK^h-m.^^^^^ ^t. fi^ ^^-^-^y&^^fi^Jm R 
NA'SrEmL. ^:#x.ibtLt:v^;z,o L>6^L^;&*ib. R N AT^twM-§--r ^ i:#x. 

^ tL-2. o v> T <^iE?i * :^tg o r * fi t OSB^;5s# OT&s^Jbct? * o 

[0 0 0 5] 

— M^t>fi*<^RN a s e I I I ^) s i RNAOpMtC^J^$tL^o 
6#R5) tIrffiRN a s e I I I LtTfi. 'e^x.{fj:-tf-b;y h ;H± (E P I CENTRE^ 
) . ryy£-iryn± (Amb i o ntt) :d-'b:^^ma5^0RN a sell s 

1 RNAcD^|&M*ffi$tL-CV^;&o L:&^L*^^'<Q. :*:Ma*<7)RNa sell I fi^fS 
'&^^]^<, Mx-idTS 0 0:^»*tm±<^ftM<^d s RNA=^»Mi: L^cJ^-^tr ^ Ct^l^j 1 
0^^Mnm.<O^^^<D^<D\,Z^^LXVt^o ^<DWb^. RNAT^H^^t ^tt^l^j 

2 l^^cos i RNA«r^Sgi-S^lC{i. d s R N AO«B^^=£:R/SiaS«rTlf 
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J;dtc:feMfi3^0RNa sell HtKBn-^l^^^tiif>. ^<DEJ^^^^<omWMm-^ 

i><D-^^^ZK<y^^RN a sell 1 7&**i6 lo tLT V^^o 
[0 0 0 61 

1 ] ^mm'fm e 5 o e 5 5 9 -i-^Zrm 
I#fi=:S:m2] mf^^^mmo i/e 8 8 3 6-t^^'>■7 v<;' h 

I^^f^lS;^ 1] Enzyme Nomenclature (http://www. chem. qmul 
.ac.uk/iubmb/enzyme/) ^ EC 3. 1. 2 6. 3 

mm'f'-Xm. 21Guo S. mi^ Cell 1995=^ voI.SKpB 
11-620 

[##if:S:ilt3l Fire A. Nature 1998^^ vol. 39 

, P806-811 

[##K^:tS^4] B e r n s t e i n E. -ftfeS^S Nature 2001^ v 
ol. 409, P363-366 

I^#f^=:5:ift 5 1 T a b a r a K. Cell 2002^ vol. 10 

9. p 8 6 1 - 8 7 1 

[#^#^:S:i^6l Z h a n g H. 'ft&4iS The EMBO Journal 2 
002^ vol.21,No.21,p5875-5885 

i^muf'm^ L J: ^ t i- umi 

[0 0 0 71 

^^m<0^miis EJS^frl^ia d s RNA^^»m%<7)^$(OtlJ1^56«#^-e. ^hl>zR 
NAT^lCisv^T s i RNAi: L-CMLtf^S^Od s RNA^MI^-r^l^ir, RNA 
T^Oi®*<Di&V^'ig:^^!i>0*)(^75s^CtC< V^RN a sell I ffittSrJg-t'Sff^S'i^ V 5? 

/cJ; i9?clj^6<j=Sr s i RN A<^lim:^i*^iitt-r* C: t l-**o 
[K® ^ li^l- ^ a?) O^^l 
[0 0 0 81 

^^^m^hii. RiS^i'^OtlW76m^tv>^il,iiC;J^e.tzamS5feORN a s e I I I 

^#*^^-r;i)it;&Wtgfc5S:;S> id^STRNa sell I V ^ rJ' V:^-^ F 

tcov^Tii5^^1*L/c^:^> '[g:zattM^i^S3^<^RNa sell I fSi4=£r^-r* ^i^U 
^h'^^RJB^i^liZX^ d s Rl^ A^!^mm<^^^<r>p]mi!>^^M^-C. ^hKR'NATmiZ^ 
v^T s i RNAi: LxmmLn^^^<D s i RN A^Pi^-T^S^t', RNAT^«03^:^O 
ig:V^'B::9-^^t?<^^?><^7e>?^Cli< v^RN a sell I ?f^tt=^*1-;2> i L/To tfz. 

4t:tci3V^r ^)^W^tg=feM14«^t?S hewanella sp.Acl 0S5^<^R 
Na s e I I liStt^-^-t-S^U^y-?^ K'Sr^f- S^U ^ tf' V:^^ KO^n-->^^ 
=£rf^<?^, gfi<J<^RNa sell 1 mn.^mir ^-f^ y^^M-^"^^ ^ t izm^Jj 
KRNa s e I I I OfSte*^ s i RN APWic$fig-e*b'S> vl «-^tB 2|s:|§0J^^ 

10 0 0 91 

^^t>*,, 1 ;^iS^#<O0tJ«7&^^=^55:RN a sell lY^tt^^t 

■r^:^V^-r^ K-C^-qT. :»s:Mma5^0RN a s e I I I T-d s RNA=Sr^2!iaLT#<b 

fitzM^^mx ^ ^):^§v^#5g(D^Hod s RNA^S'ftiJiJ^W^c: t;&*-e^;5>vifc^# 
[0 0 101 

3fc|§ggo02<O|&§gf4, d s RNA^mMmi!)\ :feJim*3fc<^RN a selllOds 
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10 0 1 U 

^^m(Dm3(D^mii. ^^^MSJISORN a s e I I I c^a s RNA:$3-flliilgJ: ^® 
< v>#14Sr^-r-5)RNa sell I Mtt^^-t* ^KU ^"/^ KtcM-f^o 

[0 0 12] 

o 

[0 0 131 

RNa s e I I I iStt'Sr^-t^ .i^°>; ^-^-^ KT'^oT. Kf&^#Hf& DT:;'cmmfi5feO R 
NaseIIIt?ds RN A'Sr^J!!>3SL-C#i?>*L/zft^^j!^%a: ») ^:k^\^^^^<Dmm(0 d 
s RN A^lit?=£:ttittc#^ C i: 76-'-C § ^ i i: ^ V ^"/^ KT^ •? ^ 

( a ) se^j^«oie^j#-^ 4 f5m<^ r^y mmm. 

[0 0 141 
[0 0 151 
[0 0 161 

^^0JO^6<^^BJtIi3V^T. #tcRt^{±$:h-^V^;5?d s R N ACO^Iit^ti R N AT# 
t-*3V^T s i RNA t Lxm^Lr) ^ d s RN A-Cab^ ^> cO^O^^^^tL^o t/^c. 

[0 0 171 

||B^<^^l~^5<^f§§gco^iJ^:/^K*'^^-r^Ci:4'#mt1-<l.d s RNA^j|?ffl^ 
[0 0 18] 

^BJO^l -^SO^^gc^^'U^-T"^ K=Sr-^*-r-2)i t d s RNA^^^^ 

[i&e§<^^mi 

[0 0 19] 

>Kf&^#cO$im;&?#l,^®zattm^J^a5fcc^RN a sell 
AT#t^*3V*Ts i RNAt LT^t6L#-5S$Od s RNA«:1S'@!IC. ^^J:<^^$ 

miE# 2 004-3101830 
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[0 0 2 0] 

^fcHJIffl^lc^v^TRN a sell I rStt^^Jfri"^ 4^ V -^^^ K (i. 22|s:iIRNA (d 
ouble stranded RNA : d s RNA) "k^Mt^^y VT--b'0 

uorine-CMP w2*-fluorin e - UMP -ea§^x./w d s RNA^;&« 
[0 0 2 1] 

*^iB*tC;fev>-cd s RNAtti. 2:*:^«at=£:?^^L/iRNA<^i i:"t?ab >?^ £|#l::|5& 
^ fi^j: \^>i)m X. {f R N ATf^ t^J^mRNAii^mRNA Jc:ffiMfi<J*:^»iB??!l 
?r ^-r ;i> R N A (7) 2 2is:il«it ^ L R N A O i i: =^ W ^ o 

±fed s RNAi'{i23is:||#3t*4IF.^L/iRNA:0'ft?t)^>^^tL-2>o ^(D^Kii. RN 
A=F^lc;tffi35: si (short interfering) RN A tL<So 
±12 d s R N A ^ ^ (^^^S!^ {i 3 ' RV'y^Xii 5 ' *M lc-5js:^|fl5^)6^* o T 

[0 0 2 2] 

*l§^«lc::^V^T. RNAT^tC:feV>-C s i RN A LTatg L#;5. d s RNAi:{i, 
#icRl^{±^n^v^:*?'Eaj£{f, 0-1 0 0:^^M<^|gH'=l='O#Jg<^S$Od s RNA 
Oih'IrW^o ^ 'bll'^Jx.ff. RNAl^^tCfeV^T s i R N A t LTM t#^:R$ O s 
i RNAtti^l 5~3 OJ^ft^(^$£H^ #tC2 0-2 5 iaft*J-(^tEH(^ d s RNA-Cab 

[0 0 2 3] 

^^mm^i^i^^^^xKi^^^n^mm-^mMtii^ miizmmi^fL^j:^^iim^it^ dsRN 
d s RNA^^m%oft$=ira^ic) Km^»m<o^i^^m.^LM,^^i>(D(D:it^mdo 

[0 0 2 4] 

1 5x:&.T<Dii<Dim^WL^m. ^wpi#zaK2 oicJiJ.±<o^>o^ii:zai±^&!i^i:-^tc 

0 ^mmiizis\.^xi&m=f-mi: Lx^mx^ Wizm. m^^\^^im^i^^m^ 

ir^ii<7)Xli^j:\^^:iK m^it-y^'y^y (Shewanel 1 a) if JC^^^tL^Sli; 

u'&^^m^^m \^^^^t f)^x i ^ o ^fth (DU.^m \,z.^^^x \t<kmwLm!}^wmM \z ^ 

\^xm-^\ZX^X^^o witt'y:^V^ym^^m<DmtLX. vjc7^9 • tfi- h U 7 
rvJ^y;^ (Shewanel la putrefaciens)SCRC-2874 ( 
FERM B P- 1 6 2 5) >'x7^>7JS A c 1 0 ^5^^;6*^J^$ tL-So 

A c 1 0*{4> Shewanel la sp.AclO fc^^^tL, 
13^11^130 (lE^ftS) J: 13 B:4:Sx 3 0 5- 8 5 6 6^i^»o< {frfimiTg 

1 1 6 , msL-nwc.mKmmimmi^m^mmmc.m^^'^ y^-KShe^z 

nella sp.AClO (^f£l=-^F E RM P-18597) h LT^ft^ttTV^ 
[0 0 2 5] 

(1) 2f:||^<^RNa sell IfSttS-;tt-*>KU^7^^ K^tFtc^jKU^"/-?^ K=gr3- 
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*^§g<^RNa sell I ?gtt=^%-r;i, .-K 'J ^7^5^ K{±, ^^5^#0<M^«l5&«^a=S:'^^° U 
•^7°f- KT-ab^o #l'PIS{i$tL^v^75^'1^Jx.{f. >^fS^#<;0ftim>6^~^^J^RN a sell 

F-eaboT. :;^mfi5l5<^RN a s e I I iT-d s RNA=^j!!i 

ttz. *^BJ<^5}^°V^y^ Kti. :>c:mm6*<0RN a s e I I I O d s RNA^M;^ 
s RNA:$3^j!i|ti^>'^i:tc< v^#tt^Sr^LTV^-r^)^v^o 

^■f^iaii'J: I?. ^tX-izmm^^<DRi; a sell I T-liSlfe^o /i, #3e<^fEH 
Od s RNA?r#^M#'2>^i:;6«tr^-&o 
[0 0 2 6] 

$e>li3j5:§|^<^;3^U^y^ KoSUMt LTfi. d s RN A:S^«?iS;K)&^ ;'cMa*<^) 
RNa s e I I I Od s RNA^j&mX ^ ^ ilv^Cl i: S^ RlS^#(^ftll^*« 

^^'^RNa sell I fttt=Sr^-r ^ *° V ^7"^ K*^'!?!!^^ o 

^^BJiC:fev>T(i. #t3|M^{i$tL^v^>&sMx.(f. i^mm mM(DRJ^ a s e I I I i:J:l: 
t^LXd s RNA^j!i?Stt*«jlv^'fc<7):6^^$f ^ b<. -?-<^^MJKiOn^K^JS$-^-C iltJ 
1 0 mS^tgJKOif>T'7&*^ C l:: < ^> ^ Lv^o 

3ls:§l§goRNa sell I ^^=^^1"^ *° U ^T'f- K(±. :feMfi*cORNa sell 
I i 19 d s RNA^MM^m^^tzib, KJBmm. RBU^m^miSlt ^ ^ tK X 
^M(^m^<Dm^(Od s RNA^pm-r^^ ii;6^T'^;i)o miB#tt^^iJffi1-SCi:tc J: i? 
, ^fit'C<Di<zmM^^(DRN a s e I I l-Qitmmx^^fz. d s RNAOfR^^^H^) 

«i-;i,:ii:^-'-e^;&o 2^il§g<7)RN a s e I I i^^^m-r^^°')^y'i^vi,t 

s :^Mfi5^C0RN a selllii^'fc R N AT^tl:^ V^T s i RNAi: LT^^tgLIIV^ 
te^^cDd s RNA^-^^fifettC< v^4^U^7"^ KT-^<5>o mv>mx.:f^{^. ^K^i^'V^yf- 
Kfi, ±mm^^<DRN & s e I I I tCifciRLT. Slid sRNA (^500-1000 

. RNAT^tw:fev^T s i R N A ^: LTM L#;S) d s R N A =Sr J: ») t^^KtC, ^^^i^m 
[0 0 2 71 

3^^HJC»3^i;^^-f- KJi. RNAT^lci3V>Ts i R N A t LT=ig|tlL#^ d s R N A 
n^^i-^ii<Di}m7js^ti:ho ttz, :$:^H^<DRNa sell 1 ^'^'^^-t^^V ^•:f'f' 

m^fitz^<Di>:^mM(DRl^ SL s e I I I jJ^" V Kt^-^t n.;g.o S^KU 

[0 0 2 81 

Vtm^<Dd s RNA^ftttSr^ft-t-SJa^ V^:/-?" K*3- K-^S^V ^ iJ' K"fe-^ 

\J^VT)\/—{7 (Sambrook) ^.Molecular cloning, A 1 
aboratory manual S*"* edition> 2001^. 3 — ;VK 
7.-f^}yir yuxCCold Spring Harbor 

Laboratory Press) ttHl^r] ^<7)5:it^ClBm<^^#*«^^f e>^x. 6 X 
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SSC (1XSSC^±^ 0. 1 5M NaCK 0. 015M h U ^7 A, p 

H7. 0) to. 5 %S D S t 5 XT'>'^^;^ h CDenhardt' s. 0. l%'>vJfiL 
m7}\^y^y (BSA)^ 0. 1 t*::i;Uh°n i; K^. 0. 1 3-;v4 0 0] 

1 0 0/i g/m 1 •^^m^DHAt^^iymm^. fflV^^7"n-y<^Tm-2 5X:<Df^ 

[0 0 2 9] 

g<7)^<^tc ioT^f^ptt^o ct I9ffiv^;^ h U Vv'x^v-^l^^^fi, 6XSSPE 

(20XSSPE=3M NaCi;0. 2M NaH2P04 ;0. 02M EDTA 
^ pH7. 4) > 0. 5%SDS^ 3 0%5^:;VAT^ h\ 10 0// g/m I'^'^m^'T'^ 
y ^DN Ai^ttmWi^XO 3 7X:-^<0—m^ >^jl^-'>3 > ; ^^^^X 1 XS S P 

i i5ii5v>j^ji;K (Mx.{f. 5XSSC) -e=ff ^ dii^^-e^-So 

[0 0 3 0] 

K^m ^fi^itw^m ^i-yuy^y ^nm^mijn^ x r>v t fz \tw^-f ^ ^ t i ^ x^-^ 

•fhz.}iifix%:k,^^9M^£-f'^v^y'!fWMh\^x\±^ Ty^^y^y^m. blotto 

[0 0 3 1 ] 

U ^ i> V K {±. -ffiitO s}^ U U ^ ^J" ^ K t 4^° V 7=-*:t ^ V 

A^) L< {±?fc^DNA-e^l?#^o Mxtf> 1^:1-^ K{i> -2|s:ift^ J:t;f-:$:tftD 

NA. -2|s:|Ii3j;j/-^||^jto^l^%-e^^DNA. -:2is:il:fe5 itf-^^llRNA. 
I/iC-2|s:iI^J;(yf-2^||fI^<7)ti^!^-e^^RNA. 1 7t « J: I? ft^fitlt'fi-:*^ 

II^> L< J;r;?-2|s:iI'^J^£0ii^^T'ib'?#>&DNA:feitJ^RNA'£r'i-tf^N'f ^ 

(7)afi<;oyia6na:^$tL7t l omio^^^^lx^cm^^ /ctiDNA'fc L < {±RNA#*&=S: 
-^*#^o refc'^e^tL/iJ LT{±. Mx.{?. h U^;Hfc$tL/c:^^i3J;r>My v^^' 

fz^m^^^o 

[0 0 3 2] 

mR'^m^\ZX^±Mmm. '^°';^7°f-K(^M:^^i:LTf±. ^RNa s e 

I I I 5:3- K■t^DNA@e^J35^^±^%-e<^^»flMtg=^/fi•^^mS)5:7'^^-^'- 
DNA@5^J;65^^^%-eo^mi&amE^^-r^it^^-/n^-i5'-. V- -25:y^ 
$^xfc^g±m«r. RNa s e I I I<Dlia-e^^^12|i©ifclc^«L. ^^iCRNas 

e 1 1 1 ^^mms-hmgL-f^iiW^mfh^^bo 

[0 0 3 31 

i^c. 2^fl?§CDRNa s e I I Iti. KRNa s e I I I - Y-fhif^^) %^ V:^^ 
K^=SrStzUT#<btL*^RN a s e I I I ^ ^^IB^JtcMI-^^^^^tc. tJ£5^<^ 
RN a s e I I I =gr3- K-f-S DNASrec^-t-&S^S^^X^O?^^£tCi oT^]g$tL-5. 

ffiSE#2 004-3101830 
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#t^RSS{i^tL*V>;6*, :^^m(DRN& sell I U '^^/f' Kt'iSV^T 

^ ^hiiz^m^^ ^-^^<omm. mK.if. ^tm^^y^^ummmmm m^it. Per 
feet DBiB^ij^) . ^m.^>^^^mmMm(o^ ^mm mK.it. His t a gse 

Factor XaiS^J^) ^J:if(DT^ymm^\im\iLfzi><Dii:^mm<7)dsRNA^ 
'fi^Jx.{SWJ^OSBJiJ#^5iBmOT^ymiB?iJ=£r*1-*RN a sell IfStt^^i" 
^ibJc:. :^§IWORNa sell I ©tt^^-t^ ^ V ^t'-^ K(i. 
(D-c$)^xii J; v^o 

[0 0 3 4] 

:2f^l|H^(^RNa sell im^^m-t^^V^zff-h'^m^Ttir^hfzi^O^i^^-Kii. 
1 1 7 >' 7 1/ bHiam^^pC o 1 d^^i^ ^-Himifhfi^o 

:^^m(Dmm:fjmo~mmtLxii. mm^m^Q 9/2 7 1 1 7■i•^^•>7^•;' vku 

U ^ K ^rfll^T- T-ab v^-f tL ^) «ii t::'f«ffi § ^ o 

tfc. ^^s i RNA?r^^$-fr#;g.iitg^ftl^fi<ji;'(i^3t-e§^.-Ki;^y-^ K^#?Jtt 
[0 0 3 51 

2p:i&9§(DRNa s e 1 1 1 ^mor^izit, -^<D:kmmm^m^mmmi<7)^mz.m 

c^a-^tJ^^ J- J: o T fllM-f- c: t "fe "C § o 
[0 0 3 6] 

(2) ^^B.go^'V^T'^ K^^v^T^rd sRNAO^ftf^iS 
:^M<Od s RNAco^ft?:^fe{±, ±|S (i) IB«<^)>J^ V '^T'-^ K^ffl ^ t 

^t-d-^X^^o #l*|5S^{i^tt^v^7&?t?iI£{f. :^B§mRNa s e I I I J: 19M^RS^ 
3 orcDRiSza^Str-SJST'i, RNAT^<7)^lc^:^e<jOMi6-5«$Os i RNA'Sr 

[0 0 3 7] 

^ T'nT-'f ^(Csplcold shock protein) •im^^fi^o WiZ 

mfE#2 004-3101830 
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Mx-jiWi^tT^Be^J*^ 1 2 15®<7)7 5 y miB^ij (i£jij^ope^o#-^ 1 3 iEm<^m^ie^J 

K^tL^T^ =^?ft-r^-9— ^ h*' v'Jx-f V (The rmo toga 

m a r i t i m a) ^%(DC s p B ;S>o 
^KC s p BiJ' :^/N°i^K^±fB (1) tm.(r>^')^-f^Y}i^^>^t>^:h^t\iZ3;i^. 

|&59<?)RNa sell I M'te^^-T'l. 'i^°'J ^:^f- K t (^M^^ ^ otr^b 

[0 0 3 81 

(3) 

iex^a^^-e^^o SMMti. ±fa (1) iam<^RNa s e I I iMtt^^-tS'-KU 
±iaRNase I I l^^^:^^ ^fi- Y\zB\^^X ^ hK^m^i^ ^ -^^(O 

wm. m^\t^ ^m^^\^^\mmMwmm Perfect dbsb^o^) . ^ 
m^y^-^^n^nmoi!^ ^mm His t a gm^m) . ^^\^m§tm^>^^ 

i^K(^N*MJ<^#*PS£^!j^|^*-r^7ti6col2>^J (^Jx.{f. Factor XalB^J^) 

sell liStt^r^t-t^^eu^-/^ K;{»«^lf ?>tL;5>o t/^s 2is:||^Oja^J^lw}±, ±^6,^ 
10 0 3 91 

Mk. (fv §f ittt^^ ;& 3 - ;v K 3 -7 y n 7" ^ 
>(Csp:cold shock protein) HmMK'mmx- ^ . i£^iJ^<^i2^J 

- 1 2 fS«0 T 5 y mi£5^J (IB^J^OlB^iJ^-^ 1 3 IB«<^:^»SE^iJX' :3 - K $ tt^ T 5 
^mmm) ^^■t^'^~^V:Xr -rUx^fvCThermotoga maritima 
) fi*<^C s p B >^^•:?K*^$jFt Lv^o 

[0 0 4 01 

USaoRN a sell I Mtt«:*-r<S>3^'J ^^f- KtOM'^iS' >^-?^K^#;tLTV^T i 
[0 0 4 11 

(4) :^mM(oijmKmm^fi^^y y 

<n^tzi(><D^y h-X?*«J> 'e^X-{fRNAT^OI^frC^*OMie);&«$0 s i RNA*-^ 

^^m<D^y Y trti, RN a s e I I im^^^-f^^V^-f^ V^^/oX\^^X i> 
o KRNa s e I I I Mtt=£-^-t^JJ^'; ^^-^ K t LTti. ±fB (1) xmif h fitz i> (D 
^tS-MK^mx^?>o ^hliZ:^^m<0^y hiz\i. V^^^^t^'t^tztb 

[0 0 4 21 

:x(Csp:cold shock protein) Will^i'ffiffi-Ci, BB^iJ^OSB^J 

tbiE#2 004-3101830 
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^mie^J) ^^-r^-^f-^ h:^' -^Ur-f V (Th e r mo t o g a m a r i t i m a 
) ^^<7)C s p B ^ $ LV^o 

10 0 4 31 

l&§gORNa sell im^^^i-^^i^V V* t<Dm^^ y^-^^m^^hX\i>X 

J; v»o 

[0 0 4 41 

±mm<D=i>:^°-^-^y -^^Jf^Kt^^ d s RN 
:4^fl§?<^^';' h^rffiv^^itt?, RNA=p#<^^tC?a:^C0i|ie);&:g:^O s i RNA4-ffl 

I«^J1 

[0 0 4 51 

[0 0 4 61 

(1) r>'ADNA(^pm 

¥^13^11^130 (m^ftB) J: 19 B2|5:glTr 3 0 5- 8 5 6 6^^^{ir-^<<^T!T:^ 
1 T i 1 » 1 4"*^ 6 . ?4M®cfeAIIII^^I?l&^W^B'T#K=^%^fE-b > - S h 
ewanella sp.AClO ($f£#-^FERM P-18597) i: LX^st^ 
V j.7;t-^S (S h e w a n e 1 1 a s p . ) A c 1 0 0 . 1 5 g/m 1 
hUyh^'> 0. Olg/ml ^^ai^:^, 0. 3 g/m 1 m^fb"^ b V A, 0. 0 
1 g/m 1 3 ii. 5 mM U >^7X*— :^ U A, 7. 4 mM V ^Mr. 

tK^^V-^A, 4mM ^^-^^^^-^-^ A^-^tp:^^fe 5mUCfifKL, 15'C-e4O0# 
m^^LfZo C(7)^m^i: 5 0 0 0 r p mTl :9-F^it^i:>:S-^^^Jf =&v^ itm^tLxn^ 
tL/iB#=Sr 2 5mM T r i s - H C 1 J^®?!^ ( p H 8 . 0), 5 0 mM 
lOmM EDTA^rf^S 0 0 // UrM^L/Co CK^jSi^flKtZ 1 0% S D S ^Sr 5 0 1 
J; <m^Lfz^2 Omg/m 1 ProteaseK (^-^9^^^ ^nU) 5 

// iunx.-c5 ox:-e3^^iiftiaL/co ^hiz, ^uu^^jva^ 5 0 0 isnx.T3 o^m 

^^<^mtvL^ lOOOOg. 1 0:9'r^. ^^il^L. ±m^^mkl. 5ml<^^^y 
-;v=Sr«b^Co ^^tc^ro^c-j^y ADNA4-^y •:^-e^i6fl!li5. 7 0 % J^^' ^ -;v-e<^ 

^^=Sr 2IIl5ff'feo/^m. 5 OVX^m-^^lmU T r i s - H C 1 (p H 7 . 5 

) . 0. ImM EDTA^Tg 1 0 0 1 tC^^Sli^^, A D N A^^=S:#/Co 
[0 0 4 71 

(2) ^^y^U-O^^ 

mmmi- (1) T'#P>tL3t<^y ADNA^?£=Sr 2 ;/ g/2 0 0;u 1 KMUL. i<^r 
yADNA=SrHydrosher (GENE MACH I NE Stti^) $rMV^T. ^-Y ^ 
;l' 20>;^tf-K 4<^^#-t?. ^:^M:g>&si. 0 k b p ii^-S idt^-SJWLf^o 
^0»fDNA?#?£trP ellet paint (Novage nnU) ^ 2 fi \ ^ 3M 
mi-V')-^^ (pH5. 2) ^20/. K J:-i5'y-;V=S- 6 0 0// 1 JOX-T ^ 
=S:fir^rV^ itl^^^jft^, 2 0 1 OTE^^fg (10 mM Tris-HC 1 ^ W ( 
pH7. 5) , ImM EDTA) K^nt^fZo ^ <DmWi<^ ^ % b fi TaKaRa 

BKL Kit i^ijy^'^^ ^nm) =^ffiv»T. spfg-fbsfs, ^)ymi\:Km. 

tLT. pUC18 Smal/BAP (T-v->^A 7 r ^^-^ v'TttSi) :RO*p U C 1 
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18 HincII/BAP (iS' ^^fcii) ±IB# 5' h SrfflV^Ttf^ tt 

t'xV h-fe;vi: UTDH 1 0 B electro cell(GIBCO BRLttl^) 

5 0 liinx.^ GenePulser (BIO RADtt^) 'Srfflv^T. 1 . 5 k 
2 0 0 ns 2 5 F«0^#t?J:lxi^ h n;}fV-->3 ^^r^ffe^/^o i<^^fgttc, 1ml 
S 0C^:ftfe^*n;iT3 7t:r-lBtF^«^: 9 L> 1 0 0 // g/m 1 TVtfvi;^. 100 
//g/ml IPTG> 4 0 g/m 1 ^#tf LB«3^J#ilb-C'^#=^^T'5^o7to 
. is^^ 1 0 0 Om<r>nu^-^^^htL. —W><^^u-~-i,z^\,^XFCRKfBKX;h^y 
-9— hf-xy ^'^r^TVN 4 0 0':^m<Di7 u->i!r^h^j:^'y a y h > 7 ^ U - 

[0 0 4 8] 

(1) -r/Aia^jo^jg 

*ifeM 1 T'#^tT,7t'>3 y Y^^yy^y'y')-(0■tfL^i^<0±m'Mi^^~y 4 3 2 0 0 
^;6^e>. mT<^:^?S-T?r9>^ 5 KDNA=£:iiSaL/io ^mM^^-y'S: 1 g/m 1 
yh>'. 0. 5g/inl m^^^:^. Ig/ml :^'fb^ h 'J 'i' A '^-^tf^^f^ 2 0 
0A^l■e37'C^ 14 0#F^(^^^^tr:^#L/io i<^:^«TSt^ 5 0 0 0 r p m-e 1 ^F^5t'lL^ 
:9*^?r^f^V*, it®:i^i: LT#ibtLfcm#^'Sr-7'7;^5 KttmnsKy h (BECKMANtt 
1^) ^fflV^T. 25 mM Tris-HCl (p H 8 . 0) . 5 0 mM 

X, lOmM EDTA^Ir-^tf^fS 8 0/tncM^L. 0. 2N Tkm^fb^ ^ V A , 

1 %S D S^T^^-^tf-M 8 0/zl^rinx.^ $^ir3M im^^U-^A (pH5. 2) 

8 0^ 1 Sr^ilPL/io ^<r>mmWLt:NA':fl^-h (5';7KTtt®) t::#L®l?Ib-C 
m#?«S=Sri^§. ?t^L/cv§?U=^ 8M ^T~'Jym^l 5 0 fx ^ ^tDx-fc F B V- b 

8 0%J^^y-;i^T'3Iil?5fe^^x 1 OmM T r i s - H C 1 ( p H 8 . 0 

) . ImM EDTAmWL 7 0 1 •C'T'^;^ 5 KDNA4-T^m L/::o 
[0 0 4 9] 

C:<0:/9>!«5 KDNA2 ^ UC. MStRO. 8 7 5 /^1, 1 0 pmo 1 1 jiJS<^M 
13-4 7^?>C;''tCRV-M:^v-fx'- (v^t'tL^fe iJ'^^^t-f :j-1±®) 'S: 0 . 1 2 5 /z 1 
^DynamicET 2/^1 =S:3jnx.> 95*C 3 5 OX: 20 #^60^ 1^ 

2 0#^?r l-9--fi^;vi:-r-S4 0 -9-^ P C R^#-T:^KJi&=SrfT^JV^, KJ&^^=S:->-i^ 
J^>'-9--Me g aBACE 1 0 0 0 (T-^^/^A 7T;i'-^'>Ttt^) =lrfflV^Ti^^lS 

P4 (P r a c e 1 1±M) l-J:«9. M^. ^^If^rlf^v^, 1 oc^^y AiS^iJ i: LT 

[0 0 5 0] 

(2) Mii:^<7ymm 

±Mi^MM2- (1) X-mhfLfzyy M.mny()^h. n >ejL-;$'--/ni^7AG e nm 
ark V. 2. 4c (Gene Probe. Inc.) =SrfflV»TO R F^^$rfir5fco 
fzt:i^, 4 9 3 5'[®(^0 RF/5^^iiJ^tt/co itLfbO 0 R F tcov^-c. h^^jl-^J^- 
T;V=fVXABL AS T (Ve r 2. 0) ^fflV^T. itfSi^T'- t5^^->^ G e nB a n k 
T-0>^<=env-Hj--^^rifj^c)^^t 3 0 7 5 i@<^ 0 R F lCOV>-C-?-<7)Mtg/ei^^i^$ 

#7to ;eco>^'^^^ffiia1^^gt^^^■e^b^->^'7 s p. Ac l O^J:>J, S5^m<^Se^J 
#-§-lfB«<^:^*i5^J«:;r-r*Bfi*I<^)Na s e I I I i:ajg$^t;2>itiS^^«rl3t#L:^Co 
[0 0 5 1] 

MMm3 RN a s e I I I <^i>- n-->i?'i:|§^ 
(1) 
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t-r. m-mmz - (2) X'nhi^tzRN a sell I O^ftSH^J J: > iB^J«OSS^J# 

mKx ^muLfzo 1 mmmmE c o r i oEii!5@fi^j^:^^#^ 

1 1 ~ 1 6 tc, $ lb lw±fBRN a s e I I I<^7 5 ^TO^iJ (@£^J^^4 ) 07 5 ^» 

y9-fv-2(i. flJPI^^B amH lOM,^BB5rij§.j^^||^l 1^1 6j3^ $<btrRNa 
s e I I I (7)T^ ymiB^iJ (@B^J#-^4) OT^ ^^#"^2 2 1 -2 2 6 llffi^f 
iE^J4r:^&#^ 2 0 - 3 7 t ^) 
[0 0 5 2] 

^^tC±fB'^5£r^'f v-'Srffiv>T. PCRtrffo/co P C R<^^^&^#=£:JJJ.TtC7p-ro 
1-^t)*>. (1) T-p$^L/i<>"y ADNAl 10//l<O10XPyr 

obest buffer :^ "7 tnU) ^ 8 // 1 codNTP^l-^fS (^J^^^^nM 
^ttm) > -?-tL-PtL2 0 pmo 1 <D^^-fy^-7~lRX/2. SUcOPyrobest 

DNA (ij'*^/-t'f rtttsg) ^ 1 ox^#j^affeti oa* i^Mk. m-m^^ 

iax-X^m^ 1 0 0 M \ tLfZo mUKBm^T aKsiRa PGR Thermal 
Cycler MP :^ 7 ^"^^ :t^±m) h L. 9 4X3 3 5 5 "C 3 0# 

. 7 2"C 2»^1-^^ ^)Vtir^ 3 0^4 i>')l^<DKJB^n^j:-^tZo 
[0 0 5 3] 

ifi<j<75^6 8 0 bpODNA-7 9^^>h^S^^S!j<^;vj;l9|lIJjX.fflML, J^^J^y-;!/ 
M^tr'Sro^Co J^^y-;V«m(^|IIJj3lDNA* 6 4 ^ 1 <7)M7jctcM^ L. $IJI?I^* 
EcoRI i^^^^"^^ RmmmmB amKl (^:«fv/N*'f^ttS!i) t?2SM 

'fbt> 1. 0%T:#'n-;?.«^^g|,(cj: c o R I -B amH im-fbi^^ttffiffiM 

L. E c o R I -B amH It»<bDNA»fM-?r»fCo 
[0 0 5 4] 

^W^9^1 0^3 10 (M^ttB) J: «9®2:^Tigc&AM«WII^«F^Fr#W=^% 
^te-tV'^^- (B2|!cS^i*lB^o< {frUmiTB ff*^6 (i5'g#-f- 3 0 5 - 8 5 

6_6))icFERM p-i6496i: Lx^st^fi. mmm^^WLmxmmn.mm^w 
^Bif#fF^#;^fe-fe iig:ft#-t F erm bp-6523 (mmwst^<7)mmm^ 

E : ¥^1 0^9^24H) t LXWst^flXx^^^E scherichia coli 
JMl 0 9/pMMO 4 7 t^iS. ^^gtLjty^;^^ K^^'^-pMMO 4 7 -CJ^Kte 

^^tty^^^^MjMi 0 9 ^mmL. '^mKxy)zr^7.^ k^^^-pmmo 4 7^mu 

L. S®^i^^-=Sr^HiIII^<2rgi^9 9/2 7 1 1 7^/n->'7 1/5' V (OmMM 1 6 

(o:^m},z^\^>, p c o \ d 0 sue 2^i^ ^-^muhtzo 

[0 0 5 5] 

±|Bp C o 1 d 0 S^^^-lt^ ±fSE c o R I -B a mH I M'fkDN ADfM-ifM-«-P 

mLfzmzm^^fz(D tm\^mmmmxwmL. i^^^mv z^mmmLtzW:. ±^ec or 

I -B amH IM'fbDNAif>T-i:m'^L^ DNA^-fr-i^3 h V e r . 1 (^J'* 

«JM1 0 9 ?r3^®teg|U "tcoMW^m^i: 1 . 5% (w/v) jiffi<^5lS5^*'^tfL B 
^Afe (T^li'v'; > 5 0 At g/m 1 -g-tp) JiT?^W$-^5to 
[0 0 5 6] 

gfi*J(0DNAifJt:d*#A$tL7ty7;^5 F(i, v-iJ' J^>~>>^^-t^ i i J: 5iML 
. CK^m^mx.'T'^;^^ K«:pCold08 SHE-RNIIIt L-to ^^7^9^ 5 
K(i. plasmid pColdOS SHE-RNIII fc^ig. m^^fi. 

5#9>g22BJ:»9 ?43:^f ®[&AM«fi^#^^w^B^#i^=^%*te-fe >- - (n:!^m^m 

ifto < (frUm 1 TS 1 1 e 30 5-8566) )J^FERM p- 

1 9 5 2 6 i: LT^|t$*LTV^-&o 
[0 0 5 7] 

(2) ^m. mm 
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±unmm3- (1) Tumt/ip c oidos she-rniii ^m^^xi^mm 
BL2 i^w-nn^i^. ^(Dfi'M^^i^^i. 5% (w/v) mm<om^i: -kit LB 

(T^tTv"; Oyu g/m 1 -^tf) ±T'^W$-t^f^o r^WL/canr:-'^ 2. 5 m 1 <^ 
LBfa#i§:Hli (TVfcTv"; V5 0/4 g/m l-^tf) tcMLs 3 7 ^ -C-Bfeig* L/Co CI 

o-^'Sr 10 0ml (DmLBmmizmML. 3 7 x:-^Hm^mmtx-^mLtzo ^m^m 

. OmMti:^^ i d t^»L^ ^cott 1 5VX2 Ama^mLX^MBM^'^tio ^(D 

^km^^^'t>^mz i «3 *i6. 5ml (Dmmmwmi^ [ 5 o mM hv:^ -mmmmu ( 

pH8. 5) > lOOmM ^^ti- ^M.. 0. 5 mM EDTA^ l%h7-f h> ( 
T r i t o n) X- 1 0 0^ 1 mM v^-f-^;^ h 2 mM 7 x -^iV:^ ;V 

yt-)vy}ut9 4 n KwmmLtzo m^^^&mm^^^Mit^mwL. M^^m (i i 
, 0 0 0 rpm 2 i,zx ^ ±m(Di^mmtitmtkz^mLtzo 

[0 0 5 81 

±U±m(OmiiiWL mSml ^m^>X^ibK=.y^)l^fj'7J^K2::hmM^i^)^T<D3:oK 

■r:^^*>> WBt^HtC LT 1 m 1 ^ON i -NTA agarose (^T^^'^aM) 
JCbufferA[20mM h (pHS. 5) . 10 0 mM U'lti- 

VV^A^ ImM V>f 0. 1 % h 7 >f h >X- 1 0 0 ] * 1 0 m 1 ?^ 

int. Ml'^. 1,5 0 0 r pm-e|^:59-W^'C-L, ±ft=£rll*LT. 1 m 1 (Dmm^ 
miiXL^Co JJPSLfcl^jSm 1 co±vt=£-^ipL. 4 "C-e^ 1 Bf n-^J"; 

~'yjLy(ij--^m^i)-i,zUmLtzo -e-Ot^. ClCDgfi<J^S^:^/^°^®<^)lm«b/c^l&^?5 1 5 
mm<^* vi^^C^iKL^ 5 m 1 b u f f e r A-e 2 L/io 5 m 1 <^ b u f f 

erB[2 0mM :^-^m.^mWi (p U S . 5)> lOOmM mti-W^M^. 
ImM v''^:^;^ V-f 0. 1 % h 9 b > X - 1 0 0 . 4 0 mM -f5^V-;V 

] -e#J3&=l:?5fe?#m. 5mlObufferC[20mM h V :^ -mM^WWi ( p H 8 . 
5) > 8 0 0mM m.^ti-Y 'yj^. ImM y^:^;^ lx>f h 0. I%b7>fh> 
X- 1 0 0^ 4 OmM 5 , S^V^T 5 m 1 Ob u f f e r B t?i5fe#=S:^f v^B 

mi^<^:^m^ >^^i^M<o^^^^':>fzo 

10 0 5 9] 

^5fe^t^. 3ml<^bufferD[20mM hU^?. -^mmmm ( p H 8 . 5 ) > 1 
OOmM Miti-hV^J>^. ImM y-^:^-;^ h 0. l%h7-rh>X-10 
0. 10 OmM ^ 5 ^^V-JW] T'^tB$|#=gr^To/io -c^t-. SOOmlObuffer 

E [ 5 0 mM -mmmmm (pH8. 5). 100 mM m-ftf- > 1; a , 0 . 

5mM EDTA. 0. l%hv-fh>'X-100. 1 mM >^f-:t>^ 

W^^T^:V^ -?-<^^, -b> h V =i> (T<3>M) SrfflV>T*ijl 01§ (^3 0 Oml ) 

*-ca^=Sr^T'5:o:Aco i<^JfilS£2tli-iJ-^y;K^— fUlCOV^T 1 0 % S D S T^' U ;VT 

^ Fr;v^^»t3'0fcL;^ct ^^m.f^2 7, 5 0 0 <7) t ^ :>bl,zM^^ ^^"^^ M<0^^ 

>Vi)mm^ti. ^y^-^i^Ml».mit^4mgymlX^-ofzo ^hliZ^ ^%^y^)\y\,Z'0 

v^TAnti His HRP C o n j u g a t e (^T<J^>ttM) =&ffiv^ 

rfu > 3;l/lw^oT^H i s 9 ^W^-^n'^^fz^ y-fxi y x-f ^'^^^tU^ff «J o/c 

±IB^ >'/^°^'K^±. Perfect DBiE^J, His t a glB^iJ'S: ^ t/t' F a c t 
or X a Wmm(0 1^12^0 ^#iP 1 7t ^> <DX^ 0 . IE^J^<^i5^J#-^ 5 iam<^ T 5 
ym@B^J«r:#-fSRNa sell I fi&tt=£:^-t;S sKU ^"/^ K-C*;2>„ 

[0 0 6 01 
^ifeM 4 R N a s e I I I StiOigfl^ 
(1) d s RNA^5i^TS14 

±iB||M'^J3- (2) XmUVfzRNaseIll'^>Zf)ViZ^\/^X^<DdsRNA^ 

mm^^m^Ltio Mmfs^m^imT<DXd ^z-Lxn^tzo 

S-r. Mttiffll^tifflv^/c^gi:^:^ d s RNA{i> Tu r b o S c r i p t T7 T 
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ranscription kit (GT Stt$ll) tffiv^r> -e-c^i^'ftT'n h ajvK^^ 

t'^£t>%. 7°9 7^^KpQBI125 (Quantum Biotechnologi 
e s Inc. 1±M) lC#A$:IXTV^;5)R ed-shift Green Fluore 
scent Protein {\>XT G¥ b^^ir^) ^3 - Kl-^itfS^- (SB^J^OiB 
^J#-^6) t'ov^T. 7°^;^^ Kp DON-A I (;5' ^^-ttSi) twJfALfcpDO 
N-r s GFP^^MtL. @5^J^<7)@fi^J#-^ 7 |B«OT 7 T'n^- -MB^J:^ ^fc o d 
s r - 1 7°7^v-i:@£^J^(7)iE^J#-^8|Bmc0d s r - 2 v>T P C R =^ 

— t* (^:^?7>'NM:t1±Sa) tcJ;<2,RNA'g-^SJc;t::J: l9*^7 0 0 b p<^>ft$<7?d s RNA 

[0 0 6 1 ] 

±|S;^feT»p^ L^c dsRNA 5yiig. ±|B«^J 3 - ( 2 ) T'PIS 1 7t ^ V/n'^^ K 
•9->"/;W l;zl> 3 0mM mt^if^-yt7 2^mW. I fi \ . 5 X ^.j^^^gE [ 2 5 0 
mM pH8. 5^ 1. 2 5M J^'fb'^ h U 0. 5%Trit 

o n X - 1 0 0. 5mM -J^^ V - )V] ^ 2 /u I . ^filiZnu c 1 e a s e f 

r e e7jc^Jjp£T. 1 0 fi I t Vfzi><D^K!^^Ut Lfzo 

Mmt^j::htim<D±mmmM<DRB a s e I I I (EP I CENT REM) <D 

pH7. 8) s 66mM Wf^-^V"^^. 1 0 mM Wf^-^ ^ ^-^"y^ ^RXf 0 . 5 mM 

[0 0 6 2] 

m±<^KjS?£'£rSiisiL> -Bia^^^^s^i^^^RNa sell im^im-t^^v^:f^ 

V<D^^it3 O-Ct?. t/^:^MS5^0RN a s e I I I {i3 7 VX—^nmWmK&k 
[0 0 6 3] 

^<D^^, 'B:iai4m^t/ft5fe<7)RN a sell I fg-^'^^f ^ '"KV ^^f^ KT-^if bfc 
3 O^mommr-ii l O 0m*Miy.±(^^M2^:6^5SM$tT.-&^:S^^liO^|5tT' 

is^is) m^Lfzii(DX'ii. immmLfzi,<Dtm3:wim.<7)^m^'^^->^mv. t: 

hfi^fcD i c e r(OmWrM'^X^;h 2 l^&M^ ^ ^)/h$v^ 2 OJ^^^tBtr^^OS^co 

t^^K:^^ ycD^Mmm-^mmx^fzo -u. ±m'mm^<DRN a s e 1 1 

3 o^mwmir^ tmi 0 mmnm^<Dj&^^^m:^^±mmx$,:h:i t ^mmx § tzo 

&.±<D:it^^h. :^^m(Oi&7ELnM^<^^^<^RN a sell I vStt^^^i"^ 'i^ U '^T' 
•^KT-fi. 1^1 0:^3g*^Mm<^®:9-^^9-^^%*«i£Ct::< <^ tfzU^^izX^b^mmm 

[0 0 6 4] 

(2) jaE^Stto^fi- 

±fB^j6&^R)3 - (2) T?pSL:^RN a sell 1 ■^>•:f)ly\,z^\^^X'?r(D d s RNA^ 
M^tel^isit^^aiRS^tet'ov^T^ltLy^Co nmt LT^MS^ORNa s e I I I 
(EP I CENTREttM) ^fflv>^Co ^^^Stt^l!I^{4mTO J: ^ LT^f o 
-r^tJ*.. ±fB|li&^^3- (2) T'pmL7^c^>^^•i^®^:^•7';^ 1 a< K 3 0mM 
mt-^^^l^ ^J^mm. 1 A/ K 5 XRi&jg®?^ [ 2 5 0 mM b V P H 

8. 5> 1. 2 5M J^^b-f h 'J "^^A, 0. 5%h9-fh>X-100> 5 mM v^^^i" 
^ 2 /^ U CtL^in uclease fre e7jc^inx.T, :^a=£r 5 /z 1 

tLfzii<D^um^bi.^ 3 or. 4 0*0, sot:. 6 or -CI 0^^:5.0^2 o^r^^iis 

Lfco -g-O^. Ili&^ffl4- (1) -C-j^ML/cd s RNA«: 5 A« g«rJPx.Tl 0 ^ 1 L:fe 
'fcO?:3 OrT-lNpr^Rli&^-^^o 
[0 0 6 5] 

mW^2 004-3101830 
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^-i/: 14/ 



-If. nm(D±mm^^Rii a s e 1 1 1 (EP icENTREttM) <r>m^it. mm 

^ 1^3 3 mM h (p H 7. 8) . 6 6 mM S^:* A, 10 mM 

W^m-^^'^-^^yy^RV^O. 5mM h-)Vi^t^mWm~m^X^&i: 5 fx 

I tLfzii<O^BLJBmtL. 4 QIC. 5 0 6 0*C^ 7 0 "C-C 1 0 :8-rB^:S.t;*'2 0 :9-K3«3! 
SL/co d s RNA=gr 5 /u gUUx-X 3 7 t:"t? 1 ^MjRjS^^irjto 

r n -r ^ K J: S ^-fe L if tK^??tM. ^ff ^: o o 
[0 0 6 61 

«14i^^%ft5^(7)RN a sell I ?S'fe*^-r ^ -i^ U K<7)i#^^ 5 

010-^2 O^K^ia.3aL:^ci<^-e{4d s R N A^ft?M1±56*?l^$ tL-f. :^Mm<^RN 
a s e I I I W*-^. 6 0"Ct:-2 0^mmmLfzi><7)Xm'lk-^mm^fi^J:7!}^'ofZo 
1-^^*>, tetll^^ii^SJi^ORN a sell I fStt^^-T ^ 'i^ V ^"/f- K{i> 
a5^<^RN a 8 e I I I titmVX. < ^ i 1g:V^Ta;K-ec7)^i§:*W|gtr* 

[0 0 6 7] 

^mM<Di&M.n.U^mm^(DRN a sell I Stt=^*f -5) 'i^ V ^^f" K=^ffiV^T|iM 
Ltzs iRNA<DRNA=^^<Dm^l,Z<:>\f^xmmLi-Zo MMtLX. tiMO^mmm^R 
Na s e I I I ^m^^fzo d s R1<1 A^mMmomWi. ±fB|life#!l4- (1) lc|Bit<0 
^^fe-efi^o/vio -r^J^tj^z^'l^^^tJfi^f^RN a sell lom^li 6. s RNA 15;/ 
g^=Sr, 3 Ot:. 6 O^mxmmL. ««RNa sell I (Dm^lt. ^^'^M'^m^ 

, d s RNA 1 5 yu g:8^^. 3 7x:. 6 o^mxmmL. tfzu^^mom^it3 IVX 

1 O^mmmLXmmi^fZo ^fl(b(7>mmm<^iRlJA Purification C 
olumn 1,2 (Gene Therapy Syst emsthM) ^M^^X^ML 

, ^fLh^&.T<owmiizmmLfzo 

[0 0 6 8] 

l-JSr*?*,. s i RNA^A«:^T*d 2 4^imrir 2 9 3mt> 1 0 % F B S i3 J; 1 
%penici 1 1 in/streptomyci n ^^ijD -MEM^i^ (S I GMA 

nm xmrnm (ceim:5xioM24wei -b^cos 

^>^^i^-:5'-|*j-e:^#L7^:o 8 0 %^ >y U> Y 1,Z^j:^fzm^.X 5 Q n 1 <7)iEjliLft 
igMltCS 1<7)T r a n s I T 293 Transfection Reagent ( 
tJ'^^/NM^tt^) ?rJnx.. ?^L<it^|^Lf^o MaT-5^P^mgL, 0. 3;£/g<^pQB 
12 5 ^Sn;iT> m^56>tcrI^L, 5 :S*F^MiaT-ifeM L/Co -^^1' 

4/t£ 1 <^T r a n s I T-TKOf^S=^tJnx.T^^;i^tCiS^Ls 5 ^F^ScS L/Co 

-?-itw^M^4- (1) -CSiS^L/s: s i RNA^5 0 0 n gUn;tT^^;&^t::m^b, SiS- 
^^-CitfcgL. Cltt'^DNA/s i RNA?#?£i: L/co Well ^<r>iS:M.m^^^ 2 5 
0;/ 1 tC^^ i d tC^L/c^yOlc, DNA/s i RNA?t?S=^?iSTU. Well l*l<^^ 
WLifi^—^z.rj:h X^\zm.'^ii^\zm.m-^n^£<:>fzo tfz^v Yu-)-uh\.X. 0. 3A/g<^ 
^QiBl 2 5<D^^mm\^fz%(D^ tfzWM:^<0^^tl^k±%>(D^^mz'^tj:^tz^ ^(O 
^COz ^ 3^-1*1X2 4B#^^«L^Co ^(T^m^F AC S Vantage 

NA) <0^^mX\^fzii<D\,zmr:hD^AXs, i RN A^TS^SAL/cJ^-a-^^G F Pf&m 
[0 0 6 9] 
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^--j: 15/ 













S . 0 9 






13 3 1. 4 4 


:feBSIlRN a s e I I I 




10 3 5. 36 


:k:fl§||RN a s e I I I 




6 3 7. 3 0 


Shewane I I a 


sp.AclO RNaselll 


2 9 5. 1 4 



[0 0 7 0] 

V^i t'RNAT?$;{>^'jS^oTV^;|,o tSgoT. Shewanella sp.Acl 0 fijfc 
<^RN a s e I I :A:Mft5^0RN a s e I I I (D^^^UMmWU^^i- 

MM^S)^ ^ ^)5iV>RNAT^n t erferanc Q^^'^'^ir^tmtmX-^fZo 
]>X±<D:Lhiji-h. :$:|&5goig:^aftm^^fe^fi3^(^RN a sell I ©tt=J-:t-tS V 
"f-Y-h^RY^ h=^mftib<D B i RNAPS^Jcq^fflT-ab* ^ ^:5&«?iMt?^ 
[0 0 7 1] 

»#fl6 d s RNA^K'^^x./i^'g-ORN a s e I I IStt 

±IB*i&^3- (2) t?PllL:^^RNa s e I I I-i?->7';H-ov>r-?-Od s RNA:S- 
li?ffitt<^*!Rt** d s RNASr;vv7 3^7--fe*itiS^J; i9f^S!iLfFfiBLfco HifeM t 
W\M.\z d s RNAti. TurboScript T7 Transcription k 
i t (GTSttm) -Srffiv^T. -eo^^yn h 3;i/jcej&or'^fiKL;^Co 
[0 0 7 2] 

•f55::b*>. 7'9;^5 Kp GL 3-B a s i c^^'^- ( •/ n ^ ?5r*fciSi) J'ifA^ttTV^ 

S;VvVji7--b*=?rn- K1-;5,ilf5T-tCov^T. ■7°9:^5KpGL3-Bas i c^i5'i5^ 

/td s 1-1 -/^-f V- t@B^J^<^@e^J#-^l omWL<D6i s 1 - 2 y^-f -^-^^^v^-CP 
OR (Jiipiif>tfti^ 5 0 0:^^jk^|-) . ^IBd s 1 - 1 -f^ ^ - hwm^(r>wm^^ \ 1 
IBftcDd s 1 -3 y^^-^-^^Mv^TPCR (Jf ilii»f>t«ltJ 1 0 0 0 m^M) ^=fTV^ 2 
ttli(^±iilig»=l:t#/to ^tw#^tLfc2:j|s:MDNA=^^ai: LT. T7 RNA^KU^^ 
-■if tcJi^RNA-^fig^iStcJ: 19*^5 0 0 b pC5ft$:5.Wl 0 0 

0 b pOft:gOd s RNA-SrPML/co 
[0 0 7 3] 

±iS:;^&T»S^ML;t d s RNA 5//g^ ±iBllife^J 3 - (2) trMI^L/i ^ ^^^n'^^ « 
1//U 3 0mM m'fbViT^-.i/'^ATtfS 1 /z K 5 X KliD^®?^ [ 2 5 0 
mM }^ :^MmM.mWi pH8. 5. 1. 25M M■:^^'J'>A, 0. 5%h9-rh 
>X - 1 0 0^ 5mM V'f-^T.V^ ^ 2 ;t/ U CltLtCn u c lease f r 

\>x±.<r)KiBm.-^mu\^. 3 0 "CT% — ^^PBiBfrmiRf&f^. 5 1^1 

fZo 

[0 0 7 4] 

fzo ttz^ —m imiswm) *D»ft7t^><^-e^>. i^mmmLtzi>(Dti>nmm<7)mm 

^-^^-y^^Ltzo 

m±Oit:d-f>. :*:^§g(7)ig:^ai4m^%fi5feORN a sell I f&tt^^-T^ ^J^V -^7" 

^^^j^^^^Dtc< ■itzu^^mK^^^Mm(ommi}^m-Mjx^h^}ii)mm.x^ 

fZo 

[0 0 7 51 

^jfe^?ii 7 d s R N A^M5.t^^^ * m=f-<o^m 

2004-3101830 
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: 16/E 



(1) d sRiiA^mRV'^K^^ir^m=F^mn-t^i-^ii>K. '^umx-mm^^^^ 

l2%m.(r>7^^m.WM'k^1r^'^-^Yif vi;T-'fv(Thermotoga ma 

r i t i ma) fi5^0C s p B :5' K'Sr^T'^^^ ® LTffiV>fco 

^n\t. ynx-r^ -^--fJ^^;^ (Protein Science) ^8^. 394- 

4 0 3H ( 1 9 9 9) %m.(D-:}j^xmm\.tio 

10 0 7 6] 

(2) -9--^ b*' • tUx-^ vfijftC s p BOd s RNA^I»^<?)^:i: 

C s p B«r»Lfc3^-C(^d s R N A^jilffitttiJSLT<^<t d t::ll5tLfco 

RN a s e I I I ^^^i: Ltrfflv^/tJ^-^, ^M^J 3 - (2) -epmtTtrJ' 

>'7N'i^KHj->y;v mmm i fi i > ±ib (d xmm\^fzc s pbvm i i . »k 

tJ&^dsRNA I fig. 3 0mM mt-^ ^ ^^Wi I fi \ . 5 xRfSM®?!^ 
[2 5 0mM y ^) T^mm^mW. pHS. 5> 1. 25M :^'fb^hV'>A, 0. 5% 
b^'fh^X-lOO^ 5mM V^-^ ^ Y - )\^^ ^ 2 fi K itLlCn u c 1 e a s 
e f r e e7K=^inx.T. #1:^ 1 Q fx \ b hfzi^(D-^B.l^&Wit Ltzo 

C s pB^y^^^^<7)i^&it. 2ng//!zU 18. 4 n g/;u 

U 9 2 n gX/u 1 K^j:^ i d 1-1^*0 b> «*noJir'g-0 3 ^ h n-;i/fc LTC s p B<^ 
?^5fct^ffi?K-e2b^ 1 OmM i; ^'m* 'J "^A^W (p H 7. 5)^l;«l»L^^o 
m±<^RjS?^^PML. 3 Ot:T"l T^rnKJ^'lk. 5;^ 1 * 1 5%^V Ti^U;WT5 K 

[0 0 7 7] 

^(Ornm. C s pB^Unidi* d s RNA<^^OieJi7&*?iSM-e#fCo #IC9. 2ng 
/ jii 1 CO B«fmT-^j^:6^D£51i- Sit § /Co 

[0 0 7 8] 

3|s:|&§gicJ: y)Kf&^mzX:h d s RN A^M^t?0«$<^$U®^«#=^^;RN a sell 

^m^j:. s i RNA<^p^::^&:6^'ji'0^$tL;i>o ^hiz:i^^m(7)-:f3m^^m\^mm-r^^t 

i)^x § fb r/tc ^ y h $ tL;g> o 

10 0 7 9] 

SEQ ID N0:2; Ssmthetic primer 1 to amplify a gene encoding Shewanella sp.AClO RN 
aselll 

SEQ ID N0:3; Synthetic primer 2 to amplify a gene encoding Shewanella sp.AClO RN 
aselll 

SEQ ID NO: 5; An expression peptide sequence of Shewanella sp.AClO RNaselll 
SEQ ID NO: 7; Synthetic primer dsr-1 to amplify a gene encoding red-shifted green 
fluorescence protein 

SEQ ID NO: 8; Synthetic primer dsr-2 to amplify a gene encoding red-shifted green 
fluorescence protein 
SEQ ID N0:9; Synthetic primer dsl-1 to amplify a gene encoding luciferase 
SEQ ID NO: 10; Synthetic primer dsl-2 to amplify a gene encoding luciferase 
SEQ ID NO:ll; Synthetic primer dsl-3 to amplify a gene encoding luciferase 



mmW2 004-3101830 



#M2 0 0 3-3 4 2 2 6 0 ^-v^ I 

SEQUENCE LISTING 

<110> TAKARA BIO INC. 

<120> A poljrpeptide which has a RNaselll activity 
<130> T-1854 
<160> 13 

<170> Patent In version 3. 1 

<210> 1 
<211> 678 
<212> DNA 

<213> Shewanella sp.AclO 
<400> 1 

atggaaccca ttaaaaattt gccgcgtttg tgccgtactt taggttatga gttcaataat 60 

attgaattac ttattcaggc cttaacacat cgtagcgcag caaataaaca taatgagcgt 120 

ttagagtttt taggtgattc gattttatcg atagccattt cagatgcctt atatcatcag 180 

tttccaaagg cgactgaagg tgatttaagc cgaatgcgcg ccactttagt caaaggtgac 240 

acgctgacaa tcatagctaa agagttcaag ctaggtgatt atttgtattt aggtcctggt 300 

gaactcaaaa gtggtggctt tagacgcgaa tctattttag ctgatgctgt agaggctatt 360 

attggtgctg tctatcttga tgctgatatt gaagtgtgcc gcaagctatt attatcatgg 420 

tatcaagagc gtttagctga gattaaaccg ggtattaatc aaaaagatcc gaagacaata 480 

ttgcaagaat acctgcaagg ttttaaaaag ccattgcctg attaccaagt tgttgcagta 540 

gaaggtgaag cccatgatca aaccttcacc gtagaatgta aaattagtga attagataaa 600 

gttgtcaccg gtgtggcaag ttcaagaaga aaagctgaac agcttgccgc tgctcaggta 660 

ttggagctac tgaataaa 678 



1/ 



<210> 2 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 



ttJiE# 2004-3101830 
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<223> Synthetic primer 1 to amplify a gene encoding Shewanella sp.AClO RNaselll 

<400> 2 

cagattccac gaattcgatg gaacccatta aaaatttgc 39 



<210> 3 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer 2 to amplify a gene encoding Shewanella sp.AClO RNaselll 

<400> 3 

ggagaggtct ggatccttat ttattcagta gctcctt 37 



<210> 4 
<211> 226 
<212> PRT 

<213> Shewanella sp.AclO 
<400> 4 

Met Glu Pro He Lys Asn Leu Pro Arg Leu Cys Arg Thr Leu Gly Tyr 
15 10 15 



Glu Phe Asn Asn He Glu Leu Leu He Gin Ala Leu Thr His Arg Ser 
20 25 30 



Ala Ala Asn Lys His Asn Glu Arg Leu Glu Phe Leu Gly Asp Ser He 
35 40 45 



Leu Ser He Ala He Ser Asp Ala Leu Tyr His Gin Phe Pro Lys Ala 
50 55 60 



Thr Glu Gly Asp Leu Ser Arg Met Arg Ala Thr Leu Val Lys Gly Asp 
65 70 75 80 



Thr Leu Thr He He Ala Lys Glu Phe Lys Leu Gly Asp Tyr Leu Tyr 
85 90 95 



Leu Gly Pro Gly Glu Leu Lys Ser Gly Gly Phe Arg Arg Glu Ser He 

ffi|E# 2004-3101830 
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100 105 110 



Leu Ala Asp Ala Val Glu Ala He He Gly Ala Val Tyr Leu Asp Ala 
115 120 125 



Asp He Glu Val Cys Arg Lys Leu Leu Leu Ser Trp Tyr Gin Glu Arg 
130 135 140 



Leu Ala Glu He Lys Pro Gly He Asn Gin Lys Asp Pro Lys Thr He 
145 150 155 160 



Leu Gin Glu Tyr Leu Gin Gly Phe Lys Lys Pro Leu Pro Asp Tyr Gin 
165 170 175 



Val Val Ala Val Glu Gly Glu Ala His Asp Gin Thr Phe Thr Val Glu 
180 185 190 



Cys Lys He Ser Glu Leu Asp Lys Val Val Thr Gly Val Ala Ser Ser 
195 200 205 



Arg Arg Lys Ala Glu Gin Leu Ala Ala Ala Gin Val Leu Glu Leu Leu 
210 215 220 



Asn Lys 
225 



<210> 5 

<211> 243 

<212> PRT 

<213> Artificial 

<220> 

<223> An expression peptide sequence of Shewanella sp.AClO RNaselll 
<400> 5 

Met Asn His Lys Val His His His His His His He Glu Gly Arg Asn 
15 10 15 



Ser Met Glu Pro He Lys Asn Leu Pro Arg Leu Cys Arg Thr Leu Gly 

aiiE# 2004-3101830 
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20 



25 



30 



Tyr Glu Phe Asn Asn He Glu Leu Leu He Gin Ala Leu Thr His Arg 
35 40 45 



Ser Ala Ala Asn Lys His Asn Glu Arg Leu Glu Phe Leu Gly Asp Ser 
50 55 60 



He Leu Ser He Ala He Ser Asp Ala Leu Tyr His Gin Phe Pro Lys 
65 70 75 80 



Ala Thr Glu Gly Asp Leu Ser Arg Met Arg Ala Thr Leu Val Lys Gly 
85 90 95 



Asp Thr Leu Thr lie He Ala Lys Glu Phe Lys Leu Gly Asp Tyr Leu 
100 105 110 



Tyr Leu Gly Pro Gly Glu Leu Lys Ser Gly Gly Phe Arg Arg Glu Ser 
115 120 125 



He Leu Ala Asp Ala Val Glu Ala He He Gly Ala Val Tyr Leu Asp 
130 135 140 



Ala Asp He Glu Val Cys Arg Lys Leu Leu Leu Ser Trp Tyr Gin Glu 
145 150 155 160 



Arg Leu Ala Glu He Lys Pro Gly He Asn Gin Lys Asp Pro Lys Thr 
165 170 175 



He Leu Gin Glu Tyr Leu Gin Gly Phe Lys Lys Pro Leu Pro Asp Tyr 
180 185 190 



Gin Val Val Ala Val Glu Gly Glu Ala His Asp Gin Thr Phe Thr Val 
195 200 205 



Glu Cys Lys He Ser Glu Leu Asp Lys Val Val Thr Gly Val Ala Ser 
210 215 220 
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5/ 



Ser Arg Arg Lys Ala Glu Gin Leu Ala Ala Ala Gin Val Leu Glu Leu 
225 230 235 240 



Leu Asn Lys 



<210> 6 

<211> 720 

<212> DNA 

<213> Artificial 

<220> 

<223> red-shifted green fluorescence protein 
<400> 6 

at^ctagca aa^agaaga actcttcact ggagttgtcc caattcttgt tgaattagat 60 
ggtgatgtta acggccacaa gttctctgtc agtggagagg gtgaaggtga tgcaacatac 120 
ggaaaactta ccctgaagtt catctgcact actggcaaac tgcctgttcc atggccaaca 180 
ctagtcacta ctctgtgcta tggtgttcaa tgcttttcaa gatacccgga tcatatgaaa 240 
cggcatgact ttttcaagag tgccatgccc gaaggttatg tacaggaaag gaccatcttc 300 
ttcaaagatg acggcaacta caagacacgt gctgaagtca agtttgaagg tgataccctt 360 
gttaatagaa tcgagttaaa aggtattgac ttcaaggaag atggaaacat tctgggacac 420 
aaatt^aat acaactataa ctcacacaat gtatacatca tggcagacaa acaaaagaat 



gaccattatc aacaaaatac tccaattggc gatggccctg tccttttacc agacaaccat 
tacctgtcca cacaatctgc cctttcgaaa gatcccaacg aaaagagaga ccacatggtc 



<210> 7 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 



480 



ggaatcaaag tgaacttcaa gacccgccac aacattgaag atggaagcgt tcaactagca 540 



600 
660 



cttcttgagt ttgtaacagc tgctgggatt acacatggca tggatgaact gtacaactga 720 



<220> 

<223> Synthetic primer dsr-1 to amplify a gene encoding red-shifted green fluor 
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escence protein 



<400> 7 

gggtaatacg actcactata gggagaatgg ctagcaaagg ag 



42 



<210> 8 

<211> 42 

<212> DM 

<213> Artificial 

<220> 

<223> Synthetic primer dsr-2 to amplify a gene encoding red-shifted green fluor 
escence protein . 



<210> 9 

<211> 42 

<212> DM 

<213> Artificial 

<220> 

<223> Synthetic primer dsl-1 to amplify a gene encoding lucif erase 



<210> 10 

<211> 42 

<212> DM 

<213> Artificial 

<220> 

<223> Synthetic primer dsl-2 to amplify a gene encoding lucif erase 

<400> 10 

g^taatacg actcactata gggagagaac gtgtacatcg ac 42 



<210> 11 

<211> 42 

<212> DM 

<213> Artificial 

<220> 

<223> SEQ ID NO: 11; Synthetic primer dsl-3 to amplify a gene encoding lucif eras 

ffiaE# 2004-3101830 



<400> 8 

gggtaatacg actcactata gggagatcag ttgtacagtt ca 



42 



<400> 9 

gggtaatacg actcactata gggagaatgg aagacgccaa aa 



42 



#SI 2 0 0 3 -3 4 2 2 6 0 ^-i^ 7/E 



<400> 11 

gggtaatacg actcactata gggagaggca gatggaacct ct 42 



<210> 12 
<211> 66 
<212> PRT 

<213> Theraotoga maritima 
<400> 12 

Met Arg Gly Lys Val Lys Trp Phe Asp Ser Lys Lys Gly Tyr Gly Phe 
15 10 15 



He Thr Lys Asp Glu Gly Gly Asp Val Phe Val His Trp Ser Ala He 
20 25 30 



Glu Met Glu Gly Phe Lys Thr Leu Lys Glu Gly Gin Val Val Glu Phe 
35 40 45 



Glu He Gin Glu Gly Lys Lys Gly Pro Gin Ala Ala His Val Lys Val 
50 55 60 



Val Glu 
65 



<210> 13 
<211> 198 
<212> DNA 

<213> Thermotoga maritima 
<400> 13 

atgagaggaa aggttaagtg gttcgattcc aagaagggct acggattcat cacaaaggac 60 
gaaggaggag acgtgttcgt acactggtca gccatcgaaa tggaa^ttt caaaactctg 120 
aaggaaggcc aggtcgtcga gttcgagatt caggaaggca agaaaggtcc acaggcagcg 180 
cacgtgaaag tagttgag 198 
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